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A method of forming an electrical device including providing a substrate 
having a first\dielectric upper layer, fonning a depression in said first dielectric upper layer, 
filling said depression with an electrically conductive film having an electrical resistivity and 
an upper surface mat is co-planar with the first dielectric upper layer, said method 
comprising: 

reacting a chemical composition with at least one monolayer of said upper 
surface; and 

forming a second dielec^c upper layer over said electrically conductive film 
and said first dielectric upper lay^, wherein: 

at least an exposed^'sbrface of the electrically conductive film is 
unoxidized; 

said second dielectric upper ^^yer is adhered to said electrically 
conductive film. 

2. The^jnethod as define in Claim 1, wherein reacting a chemical composition 
with at least one monol^^g;^;^of said upper surface comprises: 

providing a nitrdg^n-containing composition; 

heating said first dielecl3;jc upper layer; and 

exposing said upper surface tbssaid nitrogen-containing composition to form 
a chemical reaction compound having aSl^gher resistance to oxidation than said 
electrically conductive film. 
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\ The method as define in Claim 1, wherein forming a second dielectric upper 
layer over said electrically conductive film and said first dielectric upper layer comprises in 
situ depositingsaid second dielectric upper layer over said electrically conductive film and 
said first dielectric i^er layer while simultaneously reacting said chemical composition with 
at least one monolayer\f said upper surface. 

4. The method as\efine in Claim 1, wherein forming a second dielectric upper 
layer over said electrically conduoiye film and said first dielectric upper layer comprises in 
situ depositing said second dielectric Imper layer over said electrically conductive film and 
said first dielectric upper layer after reaomg said chemical composition with at least one 
monolayer of said upper surface. \ 

5. The method as define in Cl^ 1, wherT^ reacting said chemical conaposition 
with at least one monolayer of said upper surface forms\ passivation layer upon said upper 
surface of said electrically conductive fihn. \ 
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6. A method of forming an electrical d/^ce including providing a substrate 
having a first dielectric upper layer; forming a dep|ession in said first dielectric upper layer, 
filling the depression with an electrically conduOTve film having an upper surface that is co- 
planar with the first dielectric upper layer, sma method comprising: 

reacting a chemical composition with at least one monolayer of said upper 
surface to form a passivation l^er having a thickness not greater than about 50A 
upon the upper surface; andy 

forming a second dij^ectric upper layer over said electrically conductive fibn 
and said first dielectric ifpper layer, wherein: 

at leas/ an exposed surface of the electrically conductive fibn is 
unoxidized; ^ 

sa^ti second dielectric upper layer is adhered to said electrically 
conductive film. 

7. The^iethod as define in Claim 6, wherein the passivation layer upon the 
upper surface has a thiciha^ss in a range firom about 2k to about 20A. 

8. The method as d^ine in Claim 6, wherein reacting said chemical 
composition with said at least one monolayer comprises forming a passivation layer upon 
said upper surface that is adsorbed onto saHat least one monolayer. 
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9. "SHie method as define in Claun 6, wherein said passivation layer is formed by 
the steps comprising> 

forming a firStslayer by chemically reacting components of said chemical 
composition and said at leaH^ne monolayer; and 

forming a second layer by ^ds^rbing portions of said chemical composition 
onto said first layer. 



10. A method of forming an electrical device, Ae method comprising: 

forming an electrically conductive inprconnect disposed within a first 
dielectric layer, said electrically conductive Mterconnect having an upper surface; 

forming a first passivation layer disposed upon said upper surface, said first 
passivation layer including chemical reafction products and solid solution mixtures 
between said electrically conductive mterconnect and a chemical compound; and 

forming an ILD disposed upm said first dielectric layer and upon said upper 
surface, said ILD being continuously adhered to said upper surface. 



11. The method as demed in Claim 10, wherein forming said electrically 
conductive interconnect fiirther comprises: 

forming a first t^nium liner layer within a depression in said first dielectric 

layer; 

forming a fi/st titanium nitride layer upon said first titanium liner layer; and 
forming a/tungsten film upon said first titanium nitride layer so as to fill the 
depression. 
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12. The method as defined in Claim 10, wherein |Drming said first passivation 
layer further conprises forming a first tungsten nitride layer upon said upper surface, wherein 
said first tungsten nitride layer has a thickness of less tharyabout 50A. 

13. The method as defined in Claim 10, mrther comprising forming a second 
passivation layer comprising ammonia and its derivatives that is adsorbed upon said first 
passivation layer, wherein said first passivation layer /comprises a tungsten nitride compound. 
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14. The method as defined in Claim 10, wherein said first passivation layer 
comprises a layer upon said upper surface comprising ammonia and its derivatives that is 
adsorbed upon said upper surface. 

Its. A method of forming an dlectrical device, the method comprising: 

forming an electrically conductive interconnect disposed within a dielectric 

layer, said electrically conduciive interconnect having an upper surface, and fiirther 

including the steps of: / 

forming a titanium liner layer disposed within a depression in said 
dielectric layer; 

forming /4 titanium nitride layer disposed upon said titanium liner 
layer; and 

formini a tungsten film disposed upon said titanium nitride layer and 
filling said depression; 

forming a passivation layer composed of tungsten nitride, disposed upon said 
upper surface, ^d having a thickness of less than about 50A; and 

forming an ILD disposed upon said dielectric layer and upon said upper 
surface, saidlLD being continuously adhered to said upper surface. 
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\ 1 6. A method of forming an electrical device, thmnethod comprising: 

forming an electrically conductive interconnect having an upper surface and 
being disposed within a dielectric layer, and furtHer including the steps of 

forming a titanium liner layer disposed within a depression in said 
dielectric layer; / 

forming a titanium nitride layer disposed upon said titanium liner 
layer; and / 

forming a tungsten film disposed upon said titanium nitride layer and 
filling said depression; / 

forming a first passivation lay^ con:q)rising a tungsten nitride compound and 
being disposed upon said upper sujfface; 

forming a second passivation layer comprising ammonia and its derivatives 
that is adsorbed upon said first passivation layer; and 

forming an ILD dispo/ed upon said dielectric layer and upon said upper 
surface, said ILD being conmiuously adhered to said upper surface. 
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^7. A method of forming an electrical device, the me|hod comprising: 

forming an electrically conductive interconnecydisposed within a dielectric 
layer, said electrically conductive interconnect having an upper surface, and further 
including the steps of 

forming a titanium liner layer disposed within a depression in said 
dielectric layer; 

forming a titanium nitride lay^ disposed upon said titanium liner 
layer; and 

fomoing a tungsten film dispogled upon said titanium nitride layer and 

filling said depression; 

forming a passivation layer disposed upon said upper surface comprising 
ammonia and its derivatives that are ads-^rbed upon said upper surface; and 

forming an ILD disposed upoiysaid dielectric layer and upon said upper 
surface, said ILD being continuously adhered to said upper surface. 



18. A method of forming an intprconnect in an electronic device, the method 
comprising: 

forming a metalhc structuijfe disposed within a first silicon oxide layer, said 
metallic structure having an upper surface; 

forming a passivation layer disposed upon said upper surface, said passivation 
layer including chemical reaction products and sohd solution mixtures between said 
metallic structure and a chenrfcal compound; and 

forming a second siWon oxide layer disposed upon said first silicon oxide 
layer and upon said upper surface, said second silicon oxide layer being 
continuously adhered to said upper surface. 



- Page 25 - 



Docket No. 11675.165.2 



10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
M H 

; 2^:^ 24 
25 



19. The method as defined in Claim l^^herein forming said metallic structure 
further comprises; 

forming a titanium liner l|y^disposed within an interconnect corridor in said 
first silicon oxide layer; 

forming a titanium^itride layer disposed upon said titanium liner layer; and 
forming a tun§^en film disposed upon said titanium nitride layer. 

20. The method as defined in Clain/i8, wherein: 

said passivation layer further comprises forming a tungsten nitride layer 
disposed upon said upper surface; and 

said tungsten nitride Mer having a thickness of less than about 50A. 

21. The method as /efined in Claim 18, further comprising forming a second 
layer comprising ammonia aMd its derivatives that is adsorbed upon said passivation layer, 
wherein said passivation layer comprises a tungsten nitride compound. 

22. The n^thod as defined in Claim 1 8, wherein said passivation layer comprises 

J? ^ 

a layer upon said upper surface conprising ammonia and its derivatives that is adsorbed upon 
said upper surfirce. 
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\23. A method of forming an interconnect in an electronic device, the method 
comprising: / 

forming a metallic structure disposed within a first silicon oxide layer, said 
metallic structure having an upper sifi-face, and further including the steps of: 

forming a titanium IMer layer disposed within an interconnect corridor 
in said first silicon oxide layer; 

forming a titamam nitride layer disposed upon said titanium liner 
layer; and / 

forming a tiangsten film disposed upon said titanium nitride layer; 
forming a passivation layer composed of tungsten nitride, having a thickness 
of less than about 50A, and being disposed upon said upper surface; and 

forming a sepond silicon oxide layer disposed upon said first silicon oxide 
layer and upon/ said upper surface, said second silicon oxide layer being 
continuously adhered to said upper surface. 
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24. A method of forming an interconnect in An electronic device, the method 
comprising: / 

forming a metallic structure disposed/zithin a first silicon oxide layer, said 
metallic structure having an upper surface, Ind further including the steps of: 

forming a titanium liner laye/ disposed within an interconnect corridor 
in said first silicon oxide layer; / 

forming a titanium nitmde layer disposed upon said titanium liner 
layer; and / 

forming a tungsten film disposed upon said titanium nitride layer; 
forming a first passivation layer disposed upon said upper surface and 
composed of a tungsten nitridm;ompound; 

forming a second lavpr comprising ammonia and its derivatives that is 
adsorbed upon said first passivation layer; and 

forming a second sflicon oxide layer disposed upon said first silicon oxide 
layer and upon said Apper surface, said second siHcon oxide layer being 
continuously adhered tp said upper surface 
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^25. A method of forming an interconnect/in an electronic device, the method 
comprising: 

forming a metallic structure dispo/ed within a first silicon oxide layer, said 
metallic structure having an upper surfptce, and further including the steps of: 

forming a titanium liner/ayer disposed within an interconnect corridor 
in said first silicon oxide layp; 

forming a titaniugn nitride layer disposed upon said titanium liner 
layer; and 

forming a tun^ten fibn disposed upon said titanium nitride layer; 
forming a passivation layer disposed upon said upper surface and confiposed 
of ammonia and its derivatives that is adsorbed upon said upper surface; and 

forming a second silicon oxide layer disposed upon said first silicon oxide 
layer and upon sam upper surface, said second silicon oxide layer being 
continuously adherda to said upper surface. 
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